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Research and development spending by academic institutions totaled $86.4 billion in FY 2020, an
increase of $2.7 billion (3.3%) from FY 2019 (table 1). This was the slowest growth since the 4 years of
decreasing federal funding from FY 2012 to FY 2015. Despite the recent year's slower growth, due in
part to the COVID-19 pandemic (see “R&D Disruptions Due to the Pandemic”), R&D expenditures
funded from federal sources and institutions’ own funds rose annually in both current and constant
dollars from FY 2016 to FY 2020 (figure 1 and table 1). R&D funded by all other nonfederal sources
increased in current dollars from FY 2019 to FY 2020 but were unchanged in constant dollars. The data
discussed in this report are from the Higher Education Research and Development (HERD) Survey,
sponsored by the National Center for Science and Engineering Statistics (NCSES) within the National
Science Foundation. For more information on the survey, see “Data Sources, Limitations, and
Availability.”

Table 1
Higher education R&D expenditures, by source of funds: FYs 2010-20
(Millions of current dollars)

Source of funds

Fiscal All R&D Federal State and local Institution Nonprofit All other

year expenditures government government funds Business organizations sources

2010 61,287 37,478 3,887 11,943 3,202 3,730 1,048
2011 65,274 40,768 3,851 12,580 3,183 3,854 1,038
2012 65,873 40,217 3,744 13,625 3,279 4,037 970
2013 67,145 39,510 3,706 14,974 3,515 3,903 1,537
2014 67,351 38,032 3,916 15,781 3,734 3,978 1,911
2015 68,694 37,911 3,864 16,638 4,009 4,236 2,037
2016 71,911 38,858 4,053 17,944 4,219 4,632 2,204
2017 75,291 40,320 4,186 18,886 4,439 5,157 2,303

2018 79177 41,937 4,326 20,221 4,726 5455 2,511
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Table 1
Higher education R&D expenditures, by source of funds: FYs 2010-20
(Millions of current dollars)
Source of funds
Fiscal All R&D Federal State and local Institution Nonprofit All other
year expenditures government government funds Business organizations sources
2019 83,689 44,560 4,520 21,137 5,067 5,703 2,702
2020 86,435 46,220 4,605 21,980 5,189 5,758 2,682
Note(s):

Because of rounding, detail may not add to total. Includes all institutions surveyed in the fiscal years shown.

Source(s):
National Center for Science and Engineering Statistics, Higher Education Research and Development Survey.

Figure 1
Higher education R&D expenditures, by source of funds: FYs 1972-2020
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Note(s):

Because of rounding, detail may not add to total. Includes all institutions surveyed in the fiscal years shown. Prior to FY 2003, totals did not include
R&D expenditures in non-science and engineering fields. Other sources includes R&D expenditures funded from state and local governments,

businesses, nonprofit organizations, foreign governments, foreign or U.S. universities, and gifts designated by the donors for research.

Source(s):
National Center for Science and Engineering Statistics, Higher Education Research and Development Survey.
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R&D Expenditures, by Source of Funding

Federally funded R&D at universities increased 3.7% to $46.2 billion in FY 2020 (table 1). This total was $1.7 billion greater
than the FY 2019 total, but the increase was almost $1 billion less than the increase from FY 2018 to FY 2019. The share
of higher education R&D supported by the federal government remained at about 53% for the fourth consecutive year after
declining gradually from 62% in FY 2011. Fiscal year 2011 was the peak year for higher education R&D expenditures
funded by the American Recovery and Reinvestment Act of 2009."

Institutions’ own funding, which rose $843 million (4.0%) from FY 2019 to FY 2020, has steadily accounted for 25% of R&D
expenditures for the last 5 years. This is the second-largest share behind federally funded R&D expenditures. Also
increased from FY 2019 were R&D expenditures funded by businesses ($123 million, or 2.4%), state and local
governments ($85 million, or 1.9%), and nonprofit organizations ($56 million, or 1.0%). R&D expenditures funded from all
other sources decreased by $20 million (-0.7%).2

The largest federal source of R&D expenditures for higher education institutions was the Department of Health and
Human Services (HHS)—which includes the National Institutes of Health—at $25.4 billion, up $973 million in FY 2020
(table 2). The growth in HHS-funded R&D was less than in FY 2019 ($1.6 billion) and FY 2018 ($1.2 billion). Yet, HHS
accounted for 55% of FY 2020 federally funded R&D and 59% of the overall FY 2020 increase in federally funded R&D. The
Department of Defense ($426 million increase), the National Aeronautics and Space Administration ($113 million
increase), the Department of Energy ($98 million increase), and the National Science Foundation ($82 million increase)
together accounted for most of the remaining federally funded expenditure increases. R&D expenditures funded by the
Department of Agriculture (§21 million increase) also contributed to the growth. All other federal sources declined 1.5%, or
$50 million.

Table 2
Higher education R&D expenditures, by source of funds: FYs 2010-20

(Millions of current dollars)

% change 2019-

Source of funds 2010 | 2011 = 2012 2013 | 2014 2015 2016 @ 2017 2018 & 2019 2020 20
All R&D expenditures 61,287 65274 65729 67,013 67,199| 68,550 71,768 75147 79,026 83,534 86,296 3.3
Qj(l[)fsr?jirtilrgs&lj 37,478 40,768 40,142 39,446 37,961 37,847 38,789| 40,249 41,863 44,483| 46,144 3.7
DOD 4,492 4814 4908| 5,023 4927 5090 5313 5635 5895 6,655 7,081 6.4
DOE 1,555, 1,866 1955 1876/ 1,806 1,710 1,772 1,821 1,819 1,940| 2,038 5.0
HHS 21,094 22,995 21,916 21,211 20,297 19,993 20,663 21,627 22,837 24,425 25,398 4.0
NASA 1,474 1,423 1,331 1,333 1,329/ 1,418 1,491 1,406 1,516/ 1,645 1,758 6.9
NSF 4,736 5140 5276| 5393 5127 5120 5115 5207 5271 5333 5415 1.5
USDA 957, 1,006 1,094 1,092 1062 1,119 1,209 1,223 1,186 1,224 1,245 1.7
Other 3171 3524 3663 3519 3414 3397 3226 3330 3340 3260 3210 -1.5

DOD = Department of Defense; DOE = Department of Energy; HHS = Department of Health and Human Services; NASA = National Aeronautics and
Space Administration; NSF = National Science Foundation; USDA = Department of Agriculture.

Note(s):

Because of rounding, detail may not add to total. Beginning in FY 2012, institutions reporting less than $1 million in total R&D expenditures
completed a shorter version of the survey questionnaire and those totals are not reflected here. Total expenditures from institutions reporting less
than $1 million in R&D in FY 2020 was $139 million. Total federally funded R&D for these institutions was $76 million.

Source(s):
National Center for Science and Engineering Statistics, Higher Education Research and Development Survey.
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R&D Expenditures, by Field

R&D expenditures in all science fields combined increased $2.1 billion (3.2%) in FY 2020, reaching $67.6 billion.
Engineering R&D expenditures ($13.7 billion total) increased 3.6% and non-science and engineering ($5.0 billion total)
increased 3.5% (table 3). R&D expenditures in the life sciences subfields of biological and biomedical sciences (up $369
million to $15.8 billion) and health sciences (up $734 million to $28.0 billion) accounted for 40% of the total growth in FY
2020. While this share is substantial, these two subfields accounted for a greater share of the total R&D increase between
FYs 2018 and 2019 (53%) and between FYs 2017 and 2018 (66%).2 HHS funding, as would be expected, is a large
contributor to the life sciences R&D trends.

R&D expenditures in computer and information sciences were also significantly greater in FY 2020, increasing 11% ($284
million) to $2.9 billion. Additionally, R&D in several subfields increased by more than $100 million from FY 2019 to FY
2020, including agricultural sciences (up $199 million, or 5.8%); aerospace, aeronautical, and astronautical engineering (up
$126 million, or 11%); electrical, electronic, and communications engineering (up $110 million, or 3.7%); mechanical
engineering (up $107 million, or 6.3%); physics (up $107 million, or 4.6%); and economics (up $102 million, or 22%).

Table 3
Higher education R&D expenditures, by R&D field: FYs 2019-20

(Thousands of current dollars)

Field 2019 2020 % change 2019-20
All R&D fields 83,534,148 86,296,178 3.3
Science 65,452,989 67,567,807 3.2
Computer and information sciences 2,639,075 2,923,149 10.8
Geosciences, atmospheric sciences, and ocean sciences 3,185,923 3,281,251 3.0
Atmospheric science and meteorology 590,385 612,890 3.8
Geological and earth sciences 1,121,265 1,159,627 3.4
Ocean sciences and marine sciences 1,100,768 1,136,259 3.2
Geosciences, atmospheric sciences, and ocean sciences nec 373,505 372,475 -0.3
Life sciences 48,256,664 49,640,508 2.9
Agricultural sciences 3,426,773 3,626,162 5.8
Biological and biomedical sciences 15,392,567 15,761,876 2.4
Health sciences 27,293,004 28,026,662 2.7
Natural resources and conservation 841,877 900,697 7.0
Life sciences nec 1,302,443 1,325,111 1.7
Mathematics and statistics 769,993 798,975 3.8
Physical sciences 5,551,490 5,667,046 2.1
Astronomy and astrophysics 735,006 780,080 6.1
Chemistry 1,965,712 1,926,772 -2.0
Materials science 259,316 252,193 -2.7
Physics 2,327,359 2,434,467 4.6
Physical sciences nec 264,097 273,534 3.6
Psychology 1,326,304 1,357,081 2.3
Social sciences 2,808,228 2,947,338 5.0
Anthropology 124,402 119,329 -4.1
Economics 459,822 562,192 22.3
Political science and government 448,438 425,267 -5.2
Sociology, demography, and population studies 610,435 591,754 -3.1
Social sciences nec 1,165,131 1,248,796 7.2
Sciences nec 915,312 952,459 41
Engineering 13,216,209 13,692,756 3.6
Aerospace, aeronautical, and astronautical engineering 1,170,169 1,295,759 10.7
Bioengineering and biomedical engineering 1,451,159 1,468,229 1.2

Chemical engineering 977,578 999,312 2.2
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Table 3
Higher education R&D expenditures, by R&D field: FYs 2019-20

(Thousands of current dollars)

Field 2019 2020 % change 2019-20
Civil engineering 1,433,224 1,422,418 -0.8
Electrical, electronic, and communications engineering 2,938,343 3,048,420 3.7
Industrial and manufacturing engineering 556,462 588,127 57
Mechanical engineering 1,705,716 1,812,916 6.3
Metallurgical and materials engineering 792,370 816,610 3.1
Engineering nec 2,191,188 2,240,965 2.3

Non-S&E 4,864,950 5,035,615 3.5
Business management and business administration 871,253 878,721 0.9
Communication and communications technologies 206,913 191,813 -7.3
Education 1,526,519 1,603,978 5.1
Humanities 539,984 563,007 4.3
Law 255,797 267,565 4.6
Social work 285,850 307,145 7.4
Visual and performing arts 159,482 171,605 7.6
Non-S&E nec 1,019,152 1,051,781 3.2

nec = not elsewhere classified; S&E = science and engineering.

Note(s):

This table includes only institutions reporting $1 million or more in total R&D expenditures in FY 2019. Institutions reporting less than $1 million in
total R&D expenditures in FY 2019 completed a shorter version of the survey form in FY 2020 that did not include this question. Total expenditures
from institutions reporting less than $1 million in R&D in FY 2020 was $138,876 thousand.

Source(s):
National Center for Science and Engineering Statistics, Higher Education Research and Development Survey.

R&D Personnel

The HERD Survey collected new data for R&D personnel for FY 2020 for the 655 institutions reporting at least $1 million in
R&D. From FY 2010 to FY 2019, respondents provided R&D headcounts for two categories: principal investigators and all
other personnel. Beginning in FY 2020, respondents provided headcounts and full-time equivalent (FTE) totals for three
personnel functions: researchers, R&D technicians, and R&D support staff.* This included all personnel and students paid
from R&D accounts and excluded personnel that would be considered indirect research support such as research
administration and other personnel not paid for work on specific research projects.

Across the three R&D functions, an estimated 956,000 university personnel accounted for 440,000 R&D-performing FTEs.
The 348,000 researchers (176,000 FTEs) comprised the largest personnel category, slightly greater than the 343,000 R&D
technicians (169,000 FTEs). R&D support staff totaled 265,000 personnel with an FTE estimate of 95,000.

R&D Disruptions Due to the Pandemic

As the worldwide COVID-19 pandemic expanded in early 2020, there was considerable concern regarding the potential
disruption of R&D activities on our nation’s campuses.® To address such concerns, several questions were included on the
FY 2020 HERD Survey that specifically asked about the pandemic’s impact on the university research enterprise.®

By June 2020, which is the end of the typical academic fiscal year, about a third of universities reporting at least $1 million
in R&D could perform all or almost all of their R&D as expected. Slightly more than half (54%) could perform some R&D
and the remaining 11% could perform very little or no R&D. As the pandemic impacted the conduct of R&D and forced
universities to quickly identify essential activities, some R&D funds were diverted from their originally intended research
focus. About a third of these institutions said that R&D funds were diverted from their original research focus. Twenty-
seven percent of all respondents said that 20% or less of their R&D funds were diverted. Almost 4% said that 21%-40% of
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their funds were diverted. Less than 3% said that more than 40% of their R&D funds were diverted. In general, institutions
in the top four deciles—those reporting about $26 million or more in R&D and accounting for 97% of total R&D—had fewer
disruptions and were more likely to receive new R&D funds as a result of the pandemic than those reporting below this
total.

When asked whether any new funds or supplemental funds for ongoing R&D were received because of the pandemic,
including those related directly to COVID-19 R&D or ancillary impacts of the pandemic, 52% of academic institutions
responded that such funds were received. Funders from all sectors provided new or supplemental funds to academic
institutions, with the federal government being the most commonly cited source.

Top University Research Performers

The top 30 institutions in terms of R&D expenditures accounted for 42% of the total spent on R&D within the higher
education sector in FY 2020, virtually the same share as in FY 2019 and FY 2018 (table 4). Twenty-one institutions
reported at least $1 billion in R&D during FY 2020. Fourteen institutions crossed that reporting threshold in FY 2018.
Seventeen of the top 30 were public institutions, accounting for $20.3 billion in total R&D expenditures, and 13 were
private institutions accounting for $16.3 billion. Institutions with medical schools were well-represented in this group; 26
of the top 30 reported medical school R&D expenditures.”

Texas A&M University, College Station and Health Science Center rose 8 positions to number 14 due in partto a
substantial contract with HHS for its Center for Innovation in Advanced Development and Manufacturing (CIADM) to
provide for delivery of a safe and effective vaccine for the COVID-19 pandemic. CIADM was part of Operation Warp Speed.
In part due to these activities, Texas A&M University’s expenditures funded through received subawards increased $138
million in FY 2020. Their expenditures passed through to subrecipients also increased in FY 2020 by $150 million. The
Massachusetts Institute of Technology moved down 5 positions to number 23 after reporting $21 million less in R&D,
taking them to just under $1 billion in FY 2020.

Table 4
Thirty institutions reporting the largest FY 2020 R&D expenditures in all fields: FYs 2018-20

(Millions of current dollars)

Institution Rank 2018 2019 | 2020 % change 2019-20
All institutions -1 79,026 83,534 86,296 3.3
Leading 30 institutions -| 33,451 35,405 36,646 3.5
Johns Hopkins U.2 1 2661 2917 3,110 6.6
U. Michigan, Ann Arbor 2 1601 1,676 1,674 -0.1
U. California, San Francisco 3 159 1,595/ 1,651 3.5
U. Pennsylvania 4 1442 1,506 1,579 4.8
U. Washington, Seattle 5/ 1,414 1,426 1,457 2.2
U. California, San Diego 6/ 1,265 1,354 1,404 3.7
U. California, Los Angeles 7 1318 1,306/ 1,393 6.7
U. Wisconsin-Madison 8/ 1,206 1,297 1,364 5.2
Harvard U. 9/ 1,173 1,240 1,240 0.0
Stanford U. 10 1,158 1,204 1,204 0.0
Duke U. 11 1,168 1,227 1,197 2.4
Cornell U. 12 1,072, 1,145 1,190 39
U. North Carolina, Chapel Hill 13 1,136 1,154 1,160 0.5
Texas A&M U., College Station and Health Science Center 14 922 952 1,131 18.8
U. Pittsburgh, Pittsburgh 15 1,007, 1,081 1,106 2.3
U. Maryland® 16 na 1,097 1,103 0.5
Yale U. 17 990 1,072 1,094 2.1
U. Texas M. D. Anderson Cancer Center 18 930 969 1,051 8.5
Georgia Institute of Technology 19 892 960 1,049 9.3
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Table 4
Thirty institutions reporting the largest FY 2020 R&D expenditures in all fields: FYs 2018-20

(Millions of current dollars)

Institution Rank 2018 2019 2020 | % change 2019-20
U. Minnesota, Twin Cities 20 955, 1,013 1,042 2.9
Columbia U. in the City of New York 21 948 1,004 1,033 2.9
Pennsylvania State U., University Park and Hershey Medical Center 22 909 950 992 4.4
Massachusetts Institute of Technology 23 964 1,009 988 -2.1
Ohio State U. 24 875 929 968 4.2
New York U. 25 888 935 947 1.3
U. Florida 26 865 929 942 1.4
U. Southern California 27 892 910 941 3.4
Washington U., Saint Louis 28 816 887 920 3.7
Northwestern U. 29 806 857 875 2.1
U. California, Berkeley 30 797 803 840 4.6

na = not applicable; institution did not exist or did not exist as a separate entity.

@ Johns Hopkins University includes the Applied Physics Laboratory, with $1,909 million in total R&D expenditures in FY 2020.

b University of Maryland includes expenditures from University of Maryland, Baltimore and University of Maryland, College Park campuses. In FY
2019, the two campuses began reporting as one research unit to reflect their new strategic partnership. This relationship was codified through the
University of Maryland Strategic Partnership Act passed by the Maryland General Assembly in 2016. Prior to 2019, both campuses reported to the
Higher Education Research and Development Survey as separate institutions.

Note(s):
Because of rounding, detail may not add to total. This table reflects the leading 30 institutions for FY 2020; the institutions listed may not be in the
top 30 of prior fiscal years.

Source(s):
National Center for Science and Engineering Statistics, Higher Education Research and Development Survey.

Data Sources, Limitations, and Availability

The higher education R&D expenditures data were collected from a census of 915 universities and colleges that grant a
bachelor’s degree or higher and expended at least $150,000 in R&D in FY 2019. To reduce respondent burden, the HERD
Survey requests abbreviated data from institutions reporting less than $1 million in R&D expenditures during the previous
fiscal year. Except for the totals reported in table 1 and figure 1, all other totals shown in this InfoBrief exclude
expenditures from the 260 institutions that completed a short-form version of the survey. The institutions completing the
short-form survey accounted for $139 million (0.2%) of total higher education R&D expenditures in FY 2020.

The fiscal year referred to throughout this report is the academic fiscal year. For most academic institutions, FY 2020
represents 1 July 2019 through 30 June 2020.

The amounts reported include all funds expended for activities specifically organized to produce research outcomes and
sponsored by an outside organization or separately accounted for using institution funds. R&D expenditures at university-
administered federally funded research and development centers (FFRDCs) are collected in a separate survey, the FFRDC
Research and Development Survey, available at https://www.nsf.gov/statistics/ffrdc/.

The full set of data tables and technical information from this survey are available at https://ncses.nsf.gov/pubs/
nsf22311/.


https://www.nsf.gov/statistics/ffrdc/
https://ncses.nsf.gov/pubs/nsf22311/
https://ncses.nsf.gov/pubs/nsf22311/
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Notes

1 For more details on expenditures funded by the American Recovery and Reinvestment Act of 2009, see the following
NCSES InfoBrief: Britt R. 2015; National Center for Science and Engineering (NCSES). Higher Education R&D Expenditures
Resume Slow Growth in FY 2013. NSF 15-314. Alexandria, VA: National Science Foundation. Available at https://
www.nsf.gov/statistics/2015/nsf15314/.

2 All other sources include such sources as funds from foreign governments, foreign or other U.S. universities, and gifts
designated by donors for research.

3 See table 9 in the HERD FY 2020 data tables for expenditures by R&D field for FYs 2010-20.

4 The three R&D functions are defined as follows:

Researchers: Professionals engaged in the conception or creation of new knowledge, products, processes, or methods
and systems and also in the management of the projects concerned. R&D managers are included in this category.

R&D technicians: Persons whose main tasks require technical knowledge and experience in one or more fields of science
or engineering but who contribute to R&D by performing technical tasks such as computer programming, data analysis,
ensuring accurate testing, operating lab equipment, and preparing and processing samples under the supervision of
researchers.

R&D support staff. Not directly involved with the conduct of a research project but support the researchers and
technicians. These employees might include clerical staff, financial and personnel administrators, report writers, patent
agents, safety trainers, equipment specialists, and other related employees.

The distinction between a researcher and an R&D technician is attributable to researchers contributing more to the
creative aspects of R&D whereas technicians provide technical support. For example, a researcher (scientist or engineer)
would design an experiment and a technician would run the experiment and assist in analyzing results.

5 See Council on Governmental Relations (COGR). 2020. Research Impact Under COVID-19: Financial Crisis and the
“Pandemic Normal.” Washington, DC: COGR. https://www.cogr.edu/sites/default/files/
Research_COVID_August2020_COGR_FINAL.pdf. This paper presents a model for estimating research output loss and
financial impact, describes the challenges of doing research under the new “Pandemic Normal,” and advocates for
renewed commitment by federal leaders, research institutions, and all stakeholders to the longstanding Federal
Government-Research Institution Partnership.

6 Respondents to the HERD Survey were asked to respond to three qualitative questions on the impacts of the pandemic
on R&D as of June 2020, which is the end of the typical academic fiscal year. About 97% of institutions responded to
these questions. The data noted above include responses from HERD standard form institutions. Smaller institutions,
reporting R&D between $150,000 and $1 million, were less able to perform all or almost all of their R&D as expected (26%)
by June 2020. Fifteen percent had R&D funds diverted from their originally intended research focus due to the pandemic,
although they had higher percentages diverted than the larger universities due to the lower overall totals. Compared to the
52% of larger institutions that received new or supplemental funds for ongoing R&D as a result of the pandemic, 17% of
institutions with under $1 million in R&D reported receipt of such funds.

The percentages displayed for the COVID-19 impact questions do not include estimation for nonresponses. A total of 899
institutions submitted surveys: 640 for the standard form, and 259 for the short form. Total nonresponse for each
guestion was as follows: Question A: 10 standard form nonresponses, 1 short form nonresponse; Question B: 12 standard
form nonresponses, 1 short form nonresponse; Question C: 12 standard form nonresponses, 1 short form nonresponse.

Copies of the questionnaires are located at https://www.nsf.gov/statistics/srvyherd/#gs.


https://nsf.gov/statistics/2015/nsf15314/
https://nsf.gov/statistics/2015/nsf15314/
https://www.nsf.gov/statistics/2015/nsf15314/
https://www.nsf.gov/statistics/2015/nsf15314/
https://www.nsf.gov/cgi-bin/goodbye?https://www.cogr.edu/sites/default/files/Research_COVID_August2020_COGR_FINAL.pdf
https://www.nsf.gov/cgi-bin/goodbye?https://www.cogr.edu/sites/default/files/Research_COVID_August2020_COGR_FINAL.pdf
https://www.nsf.gov/statistics/srvyherd/#qs
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7 See HERD FY 2020, table 71, for R&D expenditures at institutions with a medical school and by institutional control.
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